Supplementation of L-arginine improves hypertension and lipid metabolism but not insulin resistance in diabetic rats.
Nitric oxide (NO) plays an important role in glucose and lipid metabolism. We previously reported that NO synthesis inhibitors, such as NG-nitro-L-arginine methyl ester (L-NAME), deteriorate insulin sensitivity and lipid metabolism, while the addition of L-arginine reverses this deterioration. L-arginine is a precursor of NO, and is used as a supplement in the US. In the present study, we evaluated whether the administration of L-arginine alone improves insulin resistance and serum lipid levels in insulin-resistant and hypertriglycemic rat models. Diabetic rats were divided into 3 groups: the control (Cont) group (standard diet), the L-NAME group (diet containing L-NAME), and the Arg group (diet containing L-arginine). After 4 weeks of breeding, urinary NOx, glucose infusion rate (GIR), glucose and lipid tolerance tests were performed. Urinary NOx levels were significantly lower in the L-NAME group than in the Cont group. The GIR in the L-NAME group was significantly lower than that in the Cont group, suggesting increased insulin resistance. However, the administration of L-arginine did not influence insulin resistance in the Arg group. Oral lipid administration significantly increased plasma triglyceride levels in the L-NAME group and plasma triglyceride levels were significantly lower in the Arg group than in the Cont group. The area under the curve of plasma triglyceride levels after oral lipid administration was larger in the L-NAME group than in the Cont group. The administration of L-NAME increased insulin resistance and decreased lipid metabolism. L-arginine significantly increased urinary NO secretion but did not improve insulin resistance, although it did improve lipid metabolism. These findings suggest that supplementation of L-arginine cannot improve insulin resistance in diabetic rats probably due to increased insulin secretion by L-arginine.